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Claims : 



10 



20 



25 



method for improving the express>erfi of a 
heterologous gene in plants by mopHTfying the 
structural coding sequence of jsf&Ld gene, the 
improvement which comprises redup-fng the occurrence of 
polyadenylat ion signals sjerle^ted from the group 
consisting of AATAAA, A^T^AT, /T^CCAA, ATATAA, AATCAA, 
AT ACT A, ATAAAA, MgMA, Ai&GCAT , ATTAAT , AT AC AT, 
AAAATA, ATT AAA, A2CTTAA, AATAGA and CATAAA. 

2. The ra^thod of Claim 1 further comprising the 
improvement of reducing the occurrence of ATTTA 
sequ^ces wit hin the structural coding sequence, 
T 3 . A method for modifying a wild-type structural 
gene sequence which encodes an insecticidal protein of 
Bacillus thuringiensis to enhance the expression of 
said protein in plants which comprises: 

a) removing polyadenylation signals contained in 
said wild-type gene while retaining a sequence 
which encodes said protein; and 

b) removing ATTTA sequences contained in said 
wild-type gene while retaining a sequence 
which encodes said protein. 

-r— ^ A HieLhod — "of Claim 3 further— comprising the 

removal of self -compl erne nta^f^ sequences and re- 
placement of such sequerjjs^sSwith nonself -complementary 
DNA comprising pl^rE^pra^rred codons while retaining 

H pro+i'M-fr 



5. A method of Claim 4 fur>h€r comprising the use 
of plant preferred sequep<5es in the removal of the 
polyadenylation signals'and ATTTA sequences 
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6. A method of Claim 3 in which the X>oly- 

adenylation signals are selected from the/ group 

consisting of AATAAA, AATAAT, AACCAA, ATATAA/ AATCAA, 
5 _/ 

ATACTA, ATAAAA, ATGAAA, AAGCAT, ATTAAT, ATACAT, 
AAAATA, ATTAAA, AATTAA, AATACA and CATAAA./ 

7. A method of Claim 4 in/ which the 
polyadenylation signals are selected/from the group 
consisting of AATAAA, AATAAT, AACCAA/ ATATAA, AATCAA, 

10 ATACTA, ATAAAA, ATGAAA, AAGCAT / ATTAAT, ATACAT, 
AAAATA, ATT AAA, AATTAA, AATACA and' CATAAA. 

8. A method of Claim/ 5 in which the 
polyadenylation signals are selected from the group 
consisting of AATAAA, AATAAT/ AACCAA, ATATAA, AATCAA, 

15 ATACTA, ATAAAA, ATGAAA, AaGC^J, ATTAAT, ATACAT, 
AAAATA, ATT AAA, AATTAA, A^ACA/ar*d CATAAA. 

9. A method for mo^fyi/n# a wild-type structural 
gene sequence which endodes/&& insecticidal protein of 
Bacillus thuringiensas to/enhance the expression of 
said protein in planus whKich comprises: 

a) identifying r^g(ons within said sequence with 
greater /than four consecutive adenine or 
thymine/ nucleotides; 

b) modifying the regions of step (a) which have 
two yor more polyadenylation signals within a 
ten/ base sequence to remove said signals while 
maintaining a gene sequence which encodes said 
protein; and 

c) / modifying the 15-30 base regions surrounding 
/ the regions of step (a) to remove major plant 

30 / polyadenylation signals, consecutive sequences 

/ containing more than one minor polyadenylation 



20 



25 
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signal and consecutive sequences containing 
more than one ATTTA sequence while maintaining 
a gene sequence which >^ncodes said protein. 

10. A method of Claim S/ Ln^hLch the major plant 
polyadenylation signals X re /9^ lecteci from the group 
consisting of AATAAA 

11. A method y6f 
polyadenylation signal* 
consisting of AATAAA, 
ATACTA, ATA^Ca, AXrf! 

AAAATA, ATTXAA, AATTAA,/ AATACA and CATAAA. 

12. X method of/Claim 11 further comprising the 
use oX plant preferred sequences in the removal of 

inylation signals and ATTTA sequences. 

13. A structural gsne which encodes an 
insecticidal protein of Bacillus thuringiensis, said 




10 in which the 
Selected from the group 
AACCAA, ATATAA, AATCAA, 
AAGCAT , ATTAAT, ATACAT, 



15 poL^adei 



gene being substantially 
signals and ATTTA sequences 

14. A structural ge 
substantially devoid of 



devoid of polyadenylation 



selected from the group consisting of AATAAA, AATAAT, 



AACCAA, ATATAA, AATCAA, 



AAGCAT, ATTAAT, ATACAT, AAAATA, ATTAAA, AATTAA, AATACA 
and CATAAA. 



25 



of Claim 13 which is 
polyadenylation signals 



ATACTA, ATAAAA, ATGAAA, 



30 
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15. A structural gene 
insect icidal protein 
sequence : 



15 



20 



25 



30 



of Claim 13 which encodes an 
f B.t.k. HD-1 having the 



1 ATGGCTATAGAAACTGGTTACACCCCAATCGATATTTCCT 4 0 



4 1 TGTCGCTAACGCAATTTCTTTTGAGTGAATTTGTTCCCGG 80 



10 81 TGCTGGATTTGTGTTAGGAC-TAGTTGATATTATCTGGGGA 120 



121 ATTTTTGGTCCCTCTCAATG GGACGCATTTCTTGTACAAA 1 60 



161 TTGAACAGCTCATCAACCAG AGAATCGAAGAGTTCGCTAG 200 



ft 



201 G AATC AAGCCATTTCTAG AT TAGAAGGACTAAGC AATCTT 240 



241 T ATCAAATTTACGCAGAATCfTTTT AGAGAGTGGGAAGC AG 280 



281 ATCCTACTAATCC AGCATTA AGAGAAGAGATGCGTATTCA 320 



ZCCTTACAACCGCTATTCCT 3 60 



321 ATTC AATG AC ATG AAC AGTG 



361 CTTTTTGCAGTTCAAAATTAtTCAAGTTCCTCTCCTCTCCG 4 00 



4 01 TGTACGTTCAAGCTGCCAAC 



:tccacctctcagttttgag 4 4 0 



4 41 AGATGTTTC AGTGTTTGG AC. VAAGGTGGGGATTTGATGCC 4 80 



481 GCG ACT ATC AAT AGTCGTT A' ?AATGATTT AACTAGGCTT A 520 
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521 TTGGCAACTATACAGAT ZATGCTGTACGCTGGTACAATAC 5 60 

561 GGGATTAGAGCGTGTAT 1 jGGGACCGGATTCTAGAGATTGG 600 

601 ATCAGGTACAACCAGTTIAGAAGAGAGCTTACACTAACTG 640 

64 1 TATTAGATATCGTTTCTCTATTTCCGAACTATGATAGTAG 680 

681 AAC G T AT C C AAT T C G AA< Z AGT TT C C C AAT T AAC AAG AG AA 7 20 

721 ATTTATACAAACCCAGTATTAGAAAATTTTGATGGTAGTT 7 60 

7 61 TTCGAGGCTCGGCTCAGGGC ATAGAAGGAAGTATTAGGAG 800 



801 TCCACATTTGATGGA^m^CTTAATAGTATAACC ATCTAT 840 



841 ACGGATGCTCATAGAGGAGAATACTACTGGTCCGGTCACC 880 

881 AGATCATGGCTTCTCCTGTAGGGTTTTCGGGGCCAGAATT 920 

921 CACTTTTCCGCTATATGGAACTATGGGAAATGCAGCTCCA 960 

961 C AAC AACGTATTGTTGC :CAACTAGGTCAGGGCGTGTATA 1000 

1001 G AAC ATT ATCGTCC ACQ'. ?T AT AT AG AAGAC CTTTT AAC AT 1040 

1041 CGGGATCAACAACCAACJlACTATCTGTTCTTGACGGGACA 1080 

1081 G AATTTGCTTATGGAACC ITCCTC AAATTTGCCATCCGCTG 1120 
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1121 TATACAGAAAAAGCGG2 ACGGTAGATTCGCTGGATGAAAT 1160 



1161 ACCGCCACAGAATAACAACGTGCCACCTAGGCAAGGATTT 1200 



1201 AGTCATC GATTAAGCCA TGTTTC AATGTTTCGTTC AGGCT 1240 



1241 TTAGTAAT AGTAGTGTA&GT ATAATAAGAGCTCCTATGTT 1280 



10 



1281 CTCTTGGATACATCGTA 



3TGCTGAGTTCAACAACATCATC 1320 



ZCAAATCCCACTCACCAAGTCTA 13 60 



1321 CCTTC ATC ACAAATCAC 



15 1361 CTAATCTTGGCTCTC^Sffi^TTCTGTCGTTAAAGGACCAGG 1400 
1401 ATTTAC AGGAGGAGATATTCTTCGAAGAACTTCACCTGGC 14 4 0 



20 



14 41" CAGATTTCAACCTTAAGAGTAAATATTACTGCACCATTAT 



14 81 CACAAAGATATCGGGTAAGAATTCGCTACGCTTCTACCAC 



25 



30 



1480 
1520 



1521 AAACCTTCAGTTCCACACATCAATTGACGGAAGACCTATT 15 60 



1561 AATC AGGGGAATTTTTC; .GCAACT ATGAGTAGTGGG AGTA 1600 



1601 ATTTACAGTCCGGAAGCI TTAGGACTGTAGGTTTTACTAC 1640 



1641 TCCGTTT AACTTTTC AAA TGGATC AAGTGTATTTACGTTA 1680 
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1681 AGTGCTC ATGTCTTCAi ^TTCAGGCAATGAAGTTTAT ATAG 1720 



1721 ATCGAATTGAATTTGT'XXGGCA 1743 



16. A structural g 
insecticidal protein 
sequence : 



ne of Claim 13 which encodes an 
of B.t.k. HD-73 having the 



10 



15 



20 



1 ATGGCC ATTGAAACCGC TTACACTCCCATCGACATCTCCT 4 0 



4 1 TGTCCTTGACAC AGTTliCTGCTCAGCGAGTTCGTGCCAGG 8 0 



81 
121 



TGCTGGGTTCGTTCTCGGACTAGTTGACATCATCTGGGGT 120 



c 



ATCTTTGGTCCATCTCAATGGGATGCATTCCTGGTGCAAA 1 60 



201 GAACCAGGCCATCTCTA 



241 TACCAAATCTATGCAGA 1 



161 TTGAGC AGTTG ATC AAC C AGAGGATCGAAG AGTTCGCC AG 200 



GTTGGAAGGATTGAGCAATCTC 2 4 0 



3 AGCTTC AGAGAGTGGGAAGCCG 280 



281 ATCCTACTAACCC AGCTfTCCGCGAGGAAATGCGTATTCA 320 

25 

321 ATTCAACGACATGAACAiCGCCTTGACCACAGCTATCCCA 3 60 



361 TTGTTCGCAGTCCAGAACTACCAAGTTCCTCTCTTGTCCG 4 00 



30 401 TGTACGTTCAAGCAGCTiLATCTTCACCTCAGCGTGCTTCG 4 40 
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4 41 AGACGTTAGCGTGTTTGG 



GC. 



20 



481 GCAACCATCAATAGCCGTT ACAACGACCTTACTAGGCTGA 520 



521 TTGGAAACTACACCGACCACGCTGTTCGTTGGTACAACAC 5 60 



5 61 TGGCTTGGAGCGTGTCTGG 



GGTCCTGATTCTAGAGATTGG 600 



25 



601 ATTAGATACAACCAGTTCA 



641 TTTTGGACATTGTGTCTCT 



3G AGAGAATTG ACCCTC AC AG 64 0 



15 681 AACCTACCCTATCCGTACA 



AAAGGTGGGGATTCGATGCT 4 80 



TTCCCGAACTATGACTCCAG 680 



1TGTCCCAACTTACCAGAGAA 7 20 



721 ATCTATACTAACCCAGTTClTTGAGAACTTCGACGGTAGCT 7 60 



7 61 TCCGTGGTTCTGCCCAAGGTATCGAAGGCTCCATCAGGAG 800 



801 CCCACACTTGATGGACATCTTGAACAGCATAACTATCTAC 84 0 



841 ACCGATGCTCACAGAGGAGAGTATTACTGGTCTGGACACC 880 



881 AGATCATGGCCTCTCCAGT 



921 TACCTTTCCTCTCTATGGAACTATGGGAAACGCCGCTCCA 960 



961 C AAC AACGTATCGTTGCTCAACTAGGTCAGGGTGTCTACA 1000 



30 1001 GAACCTTGTCTTCCACCTTCTACAGAAGACCCTTCAATAT 1040 



GGATTCAGCGGGCCCGAGTT 920 
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1041 CGGTATC AACAACCAGCAACTTTCCGTTCTTGACGGAACA 1080 



1081 GAGTTCGCCTATGGAACCTCTTCTAACTTGCCATCCGCTG 1120 



1121 TTTACAGAAAGAGCGGAACCGTTGATTCCTTGGACGAAAT 1160 



10 



1161 CCCACCACAGAACAACAATGTGCCACCCAGGCAAGGATTC 



1201 TCCCAC AGGTTGAGCCAC IGTGTCC ATGTTCCGTTCCGGAT 



1241 TCAGCAACAGTTCCGTGAGCATCATCAGAGCTCCTATGTT 1280 



15 1281 CTCTTGGATACACCGTAGTGCTGAGTTCAACAACATCATC 1320 



1321 GCATCCGATAGTATTAC 



13 61 ACTTTCTCTTCAACGGT 1 



20 



25 



1200 
1240 



CAAATCCCTGCAGTGAAGGGAA 13 60 



CTGTC ATTTC AGG ACCAGG ATT 14 00 



14 01 CACTGGTGGAGACCTCG^TAGACTC AACAGCAGTGGAAAT 14 4 0 



14 41 AACATTC AGAATAGAGGGTATATTGAAGTTCCAATTCACT 1480 



14 81 TCCCATCCACATCTACCAGATATAGAGTTCGTGTGAGGTA 1520 



1521 TGCTTCTGTGACCCCTATTCACCTCAACGTTAATTGGGGT 1560 



15 61 AATTCATCCATCTTCTCC AATACAGTTCCAGCTACAGCTA 1600 



30 1601 CCTCCTTGGATAATCTCC AATCCAGCGATTTCGGTTACTT 164 0 
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1641 TGAAAGTGCCAATGCTT"! 'TACATCTTCACTCGGTAACATC 1680 



1681 GTGGGTGTT AGAAACTT: 'AGTGGG ACTGCAGG AGTG ATTA 1720 



1721 TCGACAGATTCGAGTTCATTCCAGTTACTGCAACACTCGA 17 60 



17 61 GGCTGAG 17 67. 



10 



17. A structural 
insect ici da 1 protein 
sequence : 



15 



ene of Claim 13 encoding a 
of B.t.k. HD-1 having the 



1 ATGGACAACAACCCAAACATCAACGAATGCATTCCATACA 4 0 



4 1 ACTGCTTGAGTAACCCAG AAGTTGAAGTACTTGGTGGAGA 80 



20 



8 1 ACGCATTGAAACCGGTTA 



121 TCCTTGACACAGTTTCTG 



IACTCCCATCGACATCTCCTTG 120 



ZTCAGCGAGTTCGTGCCAGGTG 160 



161 CTGGGTTCGTTCTCGGACtT AGTTGACATCATCTGGGGTAT 200 



201 CTTTGGTCCATCTCAATG^GATGC ATTCCTGGTGCAAATT 240 

25 

2 41 GAGCAGTTGATCAACCAGiGGATCGAAGAGTTCGCCAGGA 280 



281 ACCAGGCCATCTCTAGGT r 'GGAAGGATTGAGCAATCTCTA 320 



30 321 CCAAATCTATGCAGAGAGCTTCAGAGAGTGGGAAGCCGAT 3 60 
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3 61 CCTACTAACCCAGCTCTCI ZGCGAGG AAATGCGTATTC AAT 400 



4 01 TCAACGACATGAACAGCGCCTTGACCACAGCTATCCCATT 4 40 



4 41 GTTCGCAGTCCAGAACTACCAAGTTCCTCTCTTGTCCGTG 4 80 



4 81 T ACGTTC AAGC AGCTAATCTTC ACCTC AGCGTGCTTCGAG 520 



521 ACGTTAGCGTGTTTGGGCAAAGGTGGGGATTCGATGCTGC 5 60 



5 61 AACCATCAATAGCCGTTACAACGACCTTACTAGGCTGATT 600 



15 601 
641 



GGAAACTACACCGACCACGCTGTTCGTTGGTACAACACTG 64 0 



GCTTGGAGCGTGTCTGGGCITCCTGATTCTAGAGATTGGAT 680 



7 61 CCTACCCTATCCGTACAG1 



681 T AGATAC AACCAGTTCAGG AGAGAATTGACCCTCACAGTT 7 20 



7 21 TTGGACATTGTGTCTCTC1 TCCCGAACTATGACTCCAGAA 7 60 



GTCCC AACTT ACC AG AG AAAT 800 



801 CTATACTAACCCAGTTCT1 GAGAACTTCGACGGTAGCTTC 



841 CGTGGTTCTGCCCAAGGTATCGAAGGCTCCATCAGGAGCC 



881 C ACACTTGATGGACATCTT 



30 921 CGATGCTCACAGAGGAGAG rATTACTGGTCTGGACACCAG 960 



840 
880 



3 AAC AG C AT AAC TAT C T AC AC 920 
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961 ATCATGGCCTCTCCAGT 1 



TGG 



10 



GATTCAGCGGGCCCGAGTTTA 1000 



1001 CCTTTCCTCTCTATGGAA ITATGGGAAACGCCGCTCC AC A 1040 



1041 ACAACGT ATCGTTGCTCA kCTAGGTCAGGGTGTCTACAGA 1080 



1081 ACCTTGTCTTCCACCTTG r AC AGAAGACCCTTCAATATCG 1120 



1121 GTATCAACAACCAGCAACf TTCCGTTCTTGACGGAACAGA 1160 



1161 GTTCGCCTATGGAACCTC 



15 1201 T AC AGAAAGAGCGGAACCCSTTGATTCCTTGG ACGAAATCC 1240 



1241 CACCACAGAACAACAATGTGCCACCCAGGCAAGGATTCTC 1280 



20 



12 81 CCACAGGTTGAGCCACGTC TCCATGTTCCGTTCCGGATTC 



1321 AGCAAC AGTTCCGTGAGCATCATCAGAGCTCCTATGTTCT 



TCTAACTTGCCATCCGCTGTT 1200 



25 



14 41 AACCTTGGATCTGGAACTT 



14 81 TCACAGGAGGTGATATTCTTAGAAGAACTTCTCCTGGCCA 1520 



30 1521 GATTAGCACCCTCAGAGTTJ^ACATCACTGCACCACTTTCT 1560 



1320 
1360 



13 61 CATGGATTCATCGTAGTGQTGAGTTCAACAATATCATTCC 14 00 



14 01 TTCCTCTCAAATCACCCAAATCCCATTGACCAAGTCTACT 14 4 0 



TGTCGTGAAAGG ACCAGGCT 14 80 
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1561 CAAAGATATCGTGTCAGGA7TCGTTACGCATCTACCACTA 



1601 ACTTGCAATTCCACACCTCCATCGACGGAAGGCCTATCAA 



10 



1641 TC AGGGT AACTTCTCCGCA. ^CCATGTCAAGCGGCAGC AAC 1680 



1681 TTGCAATCCGGCAGCTTCAGAACCGTCGGTTTCACTACTC 1720 



1721 CTTTCAACTTCTCTAACGGATCAAGCGTTTTCACCCTTAG 17 60 



17 61 CGCTCATGTGTTCAATTCTGGCAATGAAGTGTACATTGAC 1800 



15 1801 CGTATTGAGTTTGTGCCTGCCGAAGTTACCTTCGAGGCTG 184 0 



1841 AGTAC 1845 



a 



18. A structural 

^ insect icidal protein der 
A) 

the sequence : 



1600 
1640 



g'ene of Claim 13 encoding an 
ved from B.t.k. HD-73 having 



1 ATGGACAACAACCCAAACATCAACGAATGCATTCCATACA 4 0 



25 



4 1 ACTGCTTGAGTAACCCAGAAGTTGAAGTACTTGGTGGAGA 



8 1 ACGCATTGAAACCGGTTAC ACTCCCATCGAC ATCTCCTTG 



121 TCCTTGACACAGTTTCTGCTCAGCGAGTTCGTGCCAGGTG 160 



30 161 CTGGGTTCGTTCTCGGACT AGTTGACATCATCTGGGGTAT 200 



80 
120 



# 
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201 CTTTGGTCCATCTCAATGGGATGC ATTCCTGGTGC AAATT 240 



241 GAGCAGTTGATCAACCAGAGGATCGAAGAGTTCGCCAGGA 280 



281 ACCAGGCCATCTCT AGGiTGGAAGGATTGAGCAATCTCTA 320 



321 CCAAATCTATGCAGAGAGCTTCAGAGAGTGGGAAGCCGAT 3 60 



3 61 CCTACT AACCC AGCTCTqCGCGAGGAAATGCGTATTC AAT 4 00 



4 01 TCAACGACATGAACAGCqCCTTGACCACAGCTATCCCATT 4 40 



15 4 41 GTTCGCAGTCCAGAACTACCAAGTTCCTCTCTTGTCCGTG 4 80 



4 81 T ACGTTC AAGC AGCTAATCTTCACCTC AGCGTGCTTC GAG 520 



521 ACGTTAGCGTGTTTGGGCAAAGGTGGGGATTCGATGCTGC 5 60 



20 



5 61 AACCATCAATAGCCGTTACAACGACCTTACTAGGCTGATT 600 



601 GGAAACT AC ACCG ACCACCECTGTTCGTTGGT AC AAC ACTG 64 0 



25 



641 GCTTGG AGCGTGTCTGGGGTCCTGATTCTAG AGATTGGAT 680 



681 TAGATAC AACCAGTTCAGGAGAGAATTGACCCTCACAGTT 720 



7 21 TTGGACATTGTGTCTCTCTfrCCCGAACTATGACTCCAGAA 7 60 



30 7 61 CCTACCCTATCCGTACAG^GTCCCAACTTACCAGAGAAAT 800 



# # 
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1001 C C TTT C CTCTC TAT GG AA< 



801 CTATACT AACCCAGTTCT TGAGAACTTCGACGGTAGCTTC 840 



841 CGTGGTTCTGCCC AAGGT VTCGAAGGCTCC ATC AGGAGCC 880 



881 C AC ACTTGATGGAC ATCT TGAAC AGCATAACTATCTAC AC 920 



921 CGATGCTCACAGAGGAGASTATTACTGGTCTGGACACCAG 960 



961 ATCATGGCCTCTCCAGTTGGATTCAGCGGGCCCGAGTTTA 1000 



ZTATGGGAAACGCCGCTCC ACA 104 0 



15 1041 ACAACGTATCGTTGCTCAACTAGGTCAGGGTGTCTACAGA 1080 
1081 ACCTTGTCTTCCACCTTGT AC AGAAGACCCTTC AAT ATCG 1120 



20 



25 



1121 GTATCAACAACCAGCAACTTTCCGTTCTTGACGGAACAGA 1160 



1161 GTTCGCCTATGGAACCTCTTCTAACTTGCCATCCGCTGTT 1200 



1201 T ACAGAAAGAGCGG AACC( 5TTG ATTCCTTGG ACG AAATCC 1240 



1241 CACCACAGAACAACAATG' ?GCCACCCAGGCAAGGATTCTC 1280 



1281 CCACAGGTTGAGCCACGTtSTCCATGTTCCGTTCCGGATTC 1320 



1321 AGC AAC AGTTCCGTGAGCATC ATC AGAGCTCCTATGTTCT 1360 



30 13 61 CTTGGAT AC ACCGTAGTGC ITGAGTTC AAC AACATCATCGC 14 00 



# • 
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1401 ATCCGATAGTATT ACTCAA ATCCCTGCAGTGAAGGGAAAC 



14 41 TTTCTCTTCAACGGTTCTGTCATTTCAGGACCAGGATTCA 



10 



15 61 C C ATCC AC ATCTACCAGAT 



1601 CTTCTGTGACCCCTATTCA' 



X 



20 



25 



19. A structural gen 
full-length insect icida 
30 having the sequence : 



1440 
1480 



14 81 CTGGTGGAGACCTCGTTAG ACTCAACAGCAGTGGAAATAA 1520 



1521 C ATTCAGAAT AGAGGGT AT kTTGAAGTTCCAATTCACTTC 15 60 



VTAGAGTTCGTGTGAGGTATG 1600 



CTC AACGTTAATTGGGGTAA 164 0 



15 1641 TTCATCCATCTTCTCCAATACAGTTCCAGCTACAGCTACC 1680 



1681 TCCTTGGATAATCTCCAATCCAGCGATTTCGGTTACTTTG 1720 



17 21 AAAGTGCCAATGCTTTTACATCTTCACTCGGTAACATCGT 17 60 



17 61 GGGTGTTAGAAACTTTAGTGGGACTGCAGGAGTGATTATC 1800 



1801 GAC AGATTCGAGTTCATTCC AGTTACTGCAACACTCGAGG 184 0 



1841 CTGAATATAATCTGGAAAGAGCGCAGAAGGCGGTAATGCG 1880 



1881 CTGTTT ACGTCTAC AAACCS GCTTGGACTCAAGAC AAATG 1920, 



5 of Claim 13 encoding the 
protein of B.t.k. HD-73 
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1 ATGGACAACAACCCAAAC ATCAACGAATGCATTCCATACA 4 0 



41 ACTGCTTGAGTAACCCAGAAGTTGAAGTACTTGGTGGAGA 80 



81 ACGCATTGAAACCGGTTACACTCCCATCGACATCTCCTTG 120 



121 TCCTTGACACAGTTTCTSCTCAGCGAGTTCGTGCCAGGTG 160 



161 CTGGGTTCGTTCTCGGACTAGTTGACATC ATCTGGGGTAT 200 



201 CTTTGGTCCATCTCAAT' ^GGATGCATTCCTGGTGC AAATT 2 40 



3AGGATCGAAGAGTTCGCCAGGA 280 



15 241 GAGCAGTTGATCAACCA 1 



281 ACCAGGCC ATCTCTAGG rTGGAAGGATTGAGCAATCTCTA 



4 41 GTTCGC AGTCCAGAAC1 



481 TACGTTCAAGCAGCTAE 



321 CC AAATCT ATGC AGAGAGCTTC AGAGAGTGGGAAGCCG AT 



3 61 CCTACTAACCCAGCTCTCCGCGAGGAAATGCGTATTCAAT 



320 
360 
400 



401 TCAACGACATGAACAGQGCCTTGACCACAGCTATCCCATT 4 40 



ACC AAGTTCCTCTCTTGTCCGTG 4 80 



TCTTCACCTCAGCGTGCTTCGAG 520 



521 ACGTTAGCGTGTTTGGGCAAAGGTGGGGATTCGATGCTGC 5 60 



30 5 61 AACCATCAATAGCCGTl ACAACGACCTTACTAGGCTGATT 600 
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601 GGAAACTACACCGACCAC 



15 841 
881 



3CTGTTCGTTGGTAC AACACTG 64 0 



641 GCTTGGAGCGTGTCTGGG 



681 TAGAT AC AACC AGTTC AG 



7 21 TTGGACATTGTGTCTCTC 



3TCCTGATTCTAGAGATTGGAT 680 



1AGAGAATTGACCCTCACAGTT 720 



ITCCCGAACTATGACTCCAGAA 7 60 



7 61 CCTACCCTATCCGTACAGIGTCCCAACTTACCAGAGAAAT 800 



801 CTATACTAACCCAGTTCT 



rGAGAACTTCG ACGGTAGCTTC 84 0 



92 1 CGATGCTCACAGAGGAGA 



961 ATCATGGCCTCTCCAGTT 



1001 CCTTTCCTCTCTATGGAA 



CGTGGTTCTGCCCAAGGTATCGAAGGCTCCATCAGGAGCC 



(k 



CACACTTGATGGACATCTfTGAACAGCATAACTATCTACAC 



880 
920 



JTATTACTGGTCTGGACACCAG 960 



3GATTCAGCGGGCCCGAGTTTA 1000 



:tatgggaaacgccgctccaca 104 0 



1041 AC AACGTATCGTTGCTC A ^CTAGGTC AGGGTGTCT ACAGA 1080 



1081 ACCTTGTCTTCC ACCTTGITACAGAAGACCCTTCAATATCG 1120 



1121 GTATC AACAACCAGCAACTTTCCGTTCTTGACGGAACAGA 1160 



30 H61 GTTCGCCTATGGAACCTClTTCTAACTTGCCATCCGCTGTT 1200 
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1201 TACAGAAAGAGCGGAACCG TTGATTCCTTGG ACGAAATCC 1240 



1241 CACCAC AGAACAACAATG1 GCCACCCAGGCAAGGATTCTC 1280 



1281 CCACAGGTTGAGCCACGTG TCCATGTTCCGTTCCGGATTC 1320 



1321 AGCAACAGTTCCGTGAGC2 TCATC AGAGCTCCTATGTTCT 13 60 



13 61 CTTGGATACACCGTAGTGC TGAGTTCAAC AACATCATCGC 14 00 



14 01 ATCCGATAGTATTACTCA^ ATCCCTGCAGTGAAGGGAAAC 14 4 0 



14 41 TTTCTCTTCAACGGTTCTGITCATTTCAGGACCAGGATTCA 



1481 CTGGTGGAGACCTCGTTAC ACTC AACAGC AGTGGAAATAA 



1480 
1520 



1521 CATTCAGAATAGAGGGTATfATTGAAGTTCC AATTC ACTTC 1560 



15 61 CCATCCACATCTACCAGATfATAGAGTTCGTGTGAGGTATG 1600 



1601 CTTCTGTGACCCCTATTC^CCTCAACGTTAATTGGGGTAA 164 0 



1641 TTCATCCATCTTCTCCAATACAGTTCCAGCTACAGCTACC 1680 



1681 TCCTTGGATAATCTCCAA1 CCAGCGATTTCGGTTACTTTG 172 0 



1721 AAAGTGCCAATGCTTTTAC ATCTTCACTCGGTAAC ATCGT 17 60 



17 61 GGGTGTTAG AAACTTTAG1 GGGACTGC AGG AGTG ATTATC 1800 
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1801 GACAGATTCGAGTTCAT1 CCAGTTACTGCAACACTCGAGG 



1841 CTGAATATAATCTGGAAa GAGCGCAGAAGGCGGTGAATGC 



1921 GTGACGGATTATCATATT 



2241 TACCCGTT ATC AATT AAGAC IGGT ATATCG AAGATAGTC AA 



30 2361 TTCAGCCCAAAGTCCAATCG 



1840 
1880 



1881 GCTGTTTACGTCTACAAA CCAGCTCGGCCTCAAGACC AAT 1920 



ATCAAGTGTCCAACTTGGTGA 1960 



1961 CCTACCTC AGCG ATGAGTT CTGTCTGGATGAAAAGCGAGA 2000 

2001 ATTGTCCGAGAAAGTCAAACATGCGAAGCGACTCAGTGAT 204 0 

15 2041 GAACGC AATTTACTCCAAGATTC AAATTTC AAAGAC ATTA 2080 

2081 ATAGGC AACC AGAACGTGG GTGGGGCGGAAGTAC AGGG AT 2120 



2121 TACCATCCAGGGAGGTGACGACGTGTTCAAGGAGAACTAC 2160 
2161 GTC AC ACTATC AGGTACCT rTGATGAGTGCTATCC AACAT 2200 
2201 ACCTCTACCAGAAGATCGACGAGTCCAAGTTGAAAGCCTT 224 0 

2280 
2320 



2281 GACCTCGAGATCTACCTCATCCGCTACAATGCAAAACATG 



2321 AAACAGTAAATGTGCC AGGT\ACGGGTTCCTTATGGCCGCT 23 60 



jAAAGTGTGGAGAGCCGAAT 2 400 
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2401 CGATGCGCGCCACACC1 TGAATGGAATCCTGACTTAGATT 24 4 0 



24 41 GTTCGTGTAGGGATGG2 .GAAAAGTGTGCCCATCATTCGC A 2480 



2481 TCATTTCTCCTTAGAC2 



TTGATGTAGGATGTACAGACTTA 2520 



2521 
2561 



AATGAGGACCTAGGTG1 ATGGGTGATCTTTAAGATTAAGA 25 60 



CGCAAGATGGGCACGC2 AGACTAGGGAATCTAGAGTTTCT 2 600 



2 601 CGAAGAGAAACCATTAG TAGGAGAAGCGCTAGCTCGTGTG 2 64 0 



15 2641 
2681 



2721 ATCTGT AGATGCTTTAT 



AAAAGAGCGGAGAAAAA ATGG AG AG AC AAACGTG AG AAGT 2 680 



TGGAATGGGAGACCAAC ATCGTCTACAAAGAGGCAAAAGA 2720 



TTGT AAACTCTC AATATGATCAA 27 60 



27 61 TTACAAGCGGATACGAATATTGCCATGATTCATGCGGCAG 2800 

2801 ATAAACGTGTTCATAGCATTCGAGAAGCTTATCTGCCTGA 284 0 

2841 GCTGTCTGTG ATTCCGG GTGTCAATGCGGCTATTTTTGAA 2880 

2881 GAATTAGAAGGGCGTAT TTTCACTGCATTCTCCCTCTACG 2 920 

2 921 ATGCC AGAAACGTC ATC \AGAACGGTGACTTC AAC AATGG 2 960 

30 2 961 CTTATCCTGCTGGAACGiTGAAAGGGCATGTAGATGTAGAA 3000 
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3121 TATGGAGAAGGTTGC 



3001 GAAC AAAACAACCAS CGTTCGGTCCTTGTTGTTCCGGAAT 304 0 



3041 GGGAAGC AG AAGTGT CAC AAGAAGTTCGTGTCTGTCCGGG 3080 



3081 TCGTGGCTATATCCTTCGTGTCACAGCGTACAAGGAGGGA 312 0 



;T AACCATTC ATGAG ATCGAGAAC A 3160 



3161 ATACAGACGAACTGAAGTTTAGC AACTGCGTAGAAGAGGA 3200 



3201 AATCTATCCAAATAA< 



: ACGGT AACGTGTAATGATT AT ACT 324 0 



\A'rLfcGG 



15 3241 GTAAATCAAGAAGAATACGGAGGTGCGTACACTTCTCGTA 3280 



3281 ATCGAGGATATAACGAAGCTCCTTCCGTACC AGCTGATTA 332 0 



3321 TGCGTC AGTCT ATG AAG AAAAATCGTATAC AGATGGACG A 3360 



33 61 AGAGAG AATCCTTGTC JAATTTAAC AGAGGGT AT AGGGATT 3400 



3401 ACACGCC ACTACCAGTTGGTTATGTGACAAAAGAATTAGA 34 4 0 



34 41 ATACTTCCCAGAAACQG ATAAGGTATGGATTGAGATTGGA 34 80 



3481 GAAACGGAAGGAACA1 TTATCGTGGAC AGCGTGGAATTAC 3520 



3521 TCCTTATGGAGG AA 



3534. 



30 




• 
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20. A structural genje 
length insecticidal prot 
sequence : 



of Claim 13 encoding a full- 
sin of B.t.k. HD-73 having the 



10 



15 



20 



25 



30 



1 ATGGACAACAACCCAAACATCAACGAATGCATTCCATACA 4 0 



4 1 ACTGCTTGAGTAACCCi lGAAGTTGAAGT ACTTGGTGGAGA 8 0 



8 1 ACGC ATTGAAACCGGT-IACACTCCC ATCGACATCTCCTTG 120 



121 TCCTTGACACAGTTTd GCTCAGCGAGTTCGTGCCAGGTG 160 



161 CTGGGTTCGTTCTCGGA.CTAGTTGACATCATCTGGGGTAT 200 



201 CTTTGGTCCATCTCAAT 



GGATGCATTCCTGGTGCAAATT 2 4 0 



3AGGATCGAAGAGTTCGCC AGGA 280 



241 GAGCAGTTGATCAACCA 



281 ACC AGGCCATCTCTAGGtTTGGAAGGATTGAGCAATCTCTA 32 0 



321 CCAAATCTATGCAGAGAGCTTCAGAGAGTGGGAAGCCGAT 3 60 



3 61 CCTACTAACCCAGCTCTCCGCGAGGAAATGCGTATTCAAT 4 00 



401 TCAACGAC ATGAACAGCQCCTTGACCAC AGCTATCCCATT 4 4 0 



4 41 GTTCGC AGTCCAGAACT2 CC AAGTTCCTCTCTTGTCCGTG 4 80 



481 TACGTTCAAGCAGCTAA1CTTCACCTCAGCGTGCTTCGAG 52 0 



-138- 



38-21 (10515) A 



10 



20 



25 



521 ACGTTAGCGTGTTTGGGC 



Ai^A< 



561 AACCATCAATAGCCGTTAC \ACGACCTTACTAGGCTG ATT 600 



ZTGTTCGTTGGTACAACACTG 64 0 



601 GGAAACTACACCGACCACG 



641 GCTTGGAGCGTGTCTGGGG rCCTGATTCTAGAGATTGGAT 



681 TAGATACAACCAGTTCAGGkGAGAATTGACCCTCACAGTT 



7 21 TTGGACATTGTGTCTCTCTfTCCCGAACTATGACTCCAGAA 7 60 



15 7 61 CCTACCCTATCCGTACAGTjGTCCCAACTTACCAGAGAAAT 800 



801 CTATACTAACCCAGTTCTT1GAGAACTTCGACGGTAGCTTC 84 0 



841 CGTGGTTCTGCCCAAGGTATCGAAGGCTCCATCAGGAGCC 



881 CACACTTGATGGAC ATCT1 G AAC AGC AT AACT ATC T AC AC 



921 CGATGCTCACAGAGGAGAGTATTACTGGTCTGGACACCAG 960 



961 ATC ATGGCCTCTCC AGTTG GATTC AGCGGGCCCGAGTTTA 1000 



1001 CCTTTCCTCTCTATGGAAGTATGGGAAACGCCGCTCCACA 104 0 



1041 ACAACGTATCGTTGCTC AI CT AGGTC AGGGTGTCT ACAGA 1080 



30 1081 ACCTTGTCTTCC ACCTTG1 'ACAGAAGACCCTTCAATATCG 1120 



.GGTGGGGATTCGATGCTGC 560 



680 
720 



880 
920. 
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1121 GTATCAACAACCAGCAACTTTfCCGTTCTTGACGGAACAGA 11 



1161 GTTCGCCTATGGAACCTCTTC TAACTTGCCATCCGCTGTT 12 



1201 TACAGAAAGAGCGGAACCGT1GATTCCTTGGACGAAATCC 12 



1241 CACCACAGAACAACAATGTGCCACCCAGGCAAGGATTCTC 12 



1281 CCACAGGTTGAGCCACGTGTCCATGTTCCGTTCCGGATTC 13 



1321 
1361 



AGCAACAGTTCCGTGAGCATCATCAGAGCTCCTATGTTCT 13 



CTTGGATACACCGTAGTGCTG AGTTCAACAACATCATCGC 1 4 



14 01 ATCCGATAGTATTACTC AAATCCCTGCAGTGAAGGGAAAC 1 4 



14 41 TTTCTCTTC AACGGTTCTGTCUTTTC AGGACC AGGATTC A 1 4 



14 81 CTGGTGGAGACCTCGTTAGAC IC AACAGC AGTGGAAATAA 1 5 



1521 C ATTC AGAAT AG AGGGT AT ATpG AAGTTCC AATTC ACTTC 1 5 



1561 CCATCCACATCTACCAGATATAGAGTTCGTGTGAGGTATG 1 



1601 CTTCTGTGACCCCTATTCACCT CAACGTTAATTGGGGTAA 1 



1641 TTCATCCATCTTCTCCAATACAGTTCCAGCTACAGCTACC 1 



1681 TCCTTGGATAATCTCCAATCCAGCGATTTCGGTTACTTTG 1 
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1721 AAAGTGCCAATGCTTTT A 



15 1961 CGTATTTATCGGATGAAT 



2001 ATTGTCCGAGAAAGTCAAi iC ATGCGAAGCGACTC AGTGAT 



2041 G AACGC AATTTACTCC AAC ATTC AAATTTC AAAGAC ATTA 



2081 ATAGGC AACCAG AACGTGC GTGGGGCGGAAGTACAGGGAT 



ATCTTCACTCGGTAAC ATCGT 17 60 



17 61 GGGTGTTAGAAACTTTAG' rGGGACTGCAGGAGTGATTATC 1800 



1801 GACAGATTCGAGTTCATTCCAGTTACTGC AACACTCGAGG 184 0 



1841 CTGAATATAATCTGGAAA( 5AGCGC AGAAGGCGGTG AATGC 1880 



1881 GCTGTTTACGTCTAC AAAC :C AACTAGGGCTAAAAAC AAAT 1920 



1921 GTAACGGATT ATC ATATTC JATCAAGTGTCC AATTT AGTTA 1960 



TTGTCTGGATGAAAAGCGAGA 2000 



2241 TACCCGTTATCAATTAAGA 



30 2281 GACTTAGAAATCTATTTAATTCGCTACAATGCAAAACATG 2320 



2040 
2080 
2120 



2121 TACCATCCAAGGAGGGGATGACGTATTTAAAGAAAATTAC 2160 



2161 GTCACACTATCAGGTACCIlTTGATGAGTGCTATCC AACAT 2200 



2201 ATTTGT ATC AAAAAATCGA TGAATC AAAATTAAAAGCCTT 224 0 



GGT ATATCGAAGATAGTCAA 2280 
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2321 
2361 



AAACAGTAAATGTGCCAGGTACGGGTTCCTTATGGCCGCT 2360 



TTCAGCCCAAAGTCCAATC jGAAAGTGTGGAGAGCCGAAT 2400 



2401 CGATGCGCGCCAC ACCTTG; ^ATGGAATCCTGACTT AGATT 244 0 



2441 
2481 



2521 
15 2561 



2 601 CGAAGAGAAACCATTAGTAGGAGAAGCGCTAGCTCGTGTG 2 640 

2 641 AAAAGAGCGGAGAAAAAATC GAG AG AC AAACGTGAAAAAT 2 680 

2 681 TGGAATGGGAAACAAATATC GTTTATAAAGAGGC AAAAGA 272 0 

27 21 ATCTGT AGATGCTTT ATTTG T AAACTCTC AATATGATCAA 27 60 

27 61 TTACAAGCGGATACGAATAT TGCCATGATTCATGCGGCAG 2800 

2801 ATAAACGTGTTCATAGC ATT CGAGAAGCTTATCTGCCTGA 284 0 

2841 GCTGTCTGTGATTCCGGGTG rCAATGCGGCTATTTTTGAA 2880 

30 2881 GAATTAGAAGGGCGTATTTTCACTGCATTCTCCCTATATG 2 920 



GTTCGTGTAGGGATGGAGAJ^AAGTGTGCCCATCATTCGCA 2480 



TCATTTCTCCTTAGACATTGATGTAGGATGTACAGACTTA 2520 



AATGAGGACCTAGGTGTATGGGTGATCTTTAAGATTAAGA 25 60 



CGCAAGATGGGCACGCAAGACTAGGGAATCTAGAGTTTCT 2 600 
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2 921 ATGCGAGAAATGTCATTAAAAATGGTGATTTTAATAATGG 2 960 

2961 CTTATCCTGCTGGAACGTG AAAGGGC ATGTAGATGTAGAA 3000 

3001 GAACAAAACAACCAACGTT3GGTCCTTGTTGTTCCGGAAT 304 0 

3041 GGGAAGCAGAAGTGTCACA^GAAGTTCGTGTCTGTCCGGG 3080 

3081 TCGTGGCTATATCCTTCGT jTCACAGCGTACAAGGAGGGA 312 0 

3121 TATGGAGAAGGTTGCGTAACCATTCATGAGATCGAGAACA 3160 

15 3161 ATACAGACGAACTGAAGTTTAGCAACTGCGTAGAAGAGGA 3200 

3201 AATCTATCCAAATAACACGGTAACGTGTAATGATTATACT 324 0 



3241 
3281 



GTAAATCAAGAAGAATACGGAGGTGCGTACACTTCTCGTA 3280 



ATCGAGGATATAACGAAGC^CCTTCCGTACCAGCTGATTA 332 0 



3321 TGCGTC AGTCTATG AAG AAAAATCGTAT AC AGATGGACGA 3360 



33 61 AGAGAG AATCCTTGTGAAT1 T AAC AG AGGGT ATAGGGATT 



34 01 ACACGCC ACTACCAGTTGGT TATGTGAC AAAAGAATTAGA 



3400 
3440 



34 41 ATACTTCCCAGAAACCGATAAGGTATGGATTGAGATTGGA 3480 



30 
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3481 G AAAC G G AAGG AAC ATI TATCGTGGACAGCGTGGAATTAC 3520 



3521 TCCTTATGGAGGAA 3 



534 . 



21. A structural ger. 
length insecticidal prot 
sequence : 



20 



25 



,e of Claim 13 encoding a full- 
ein of B.t.k. HD-73 having the 



1 ATGGACAACAACCCAAACATCAACGAATGCATTCCATACA 4 0 



4 1 ACTGCTTGAGTAACCCAGAAGTTGAAGTACTTGGTGGAGA 8 0 



15 81 ACGCATTGAAACCGGTTACEACTCCCATCGACATCTCCTTG 120 



121 TCCTTGACACAGTTTCTGCfTC AGCGAGTTCGTGCCAGGTG 160 



161 CTGGGTTCGTTCTCGGACTAGTTGACATCATCTGGGGTAT 2 00 



201 CTTTGGTCCATCTCAATGG GATGCATTCCTGGTGCAAATT 2 4 0 



2 41 GAGC AGTTGATCAACCAGAGGATCG AAGAGTTCGCCAGGA 280 



281 ACC AGGCCATCTCTAGGTT GGAAGG ATTGAGC AATCTCTA 320 



321 CCAAATCTATGCAGAGAGC rTCAGAGAGTGGGAAGCCGAT 3 60 



361 CCTACTAACCCAGCTCTCCGCGAGGAAATGCGTATTCAAT 4 00 



30 401 TCAACGACATGAACAGCGCCTTGACCACAGCTATCCCATT 4 40 
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4 41 GTTCGCAGTCCAGAACTACCAAGTTCCTCTCTTGTCCGTG 4 80 

4 81 T ACGTTC AAGC AGCTAATCETTCACCTCAGCGTGCTTCGAG 520 
521 ACGTTAGCGTGTTTGGGCAAAGGTGGGGATTCGATGCTGC 560 

5 61 AACCATCAATAGCCGTTACEAACGACCTTACTAGGCTGATT 600 
601 GGAAACTACACCGACCACaCTGTTCGTTGGTACAACACTG 64 0 
641 GCTTGGAGCGTGTCTGGGGTCCTGATTCTAGAGATTGGAT 680 

15 681 TAGATACAACCAGTTCAGGAGAGAATTGACCCTCACAGTT 720 

7 21 TTGGACATTGTGTCTCTCTTOCCGAACTATGACTCCAGAA 7 60 

7 61 cctaccctatccgtacacegtcccaacttaccagagaaat 800 

801 ctatact aaccc agttctipagaacttcgacggtagcttc 84 0 

841 cgtggttctgcccaaggtaJtcgaaggctccatcaggagcc 880 

881 c acacttgatggacatcttgaacagcataactatctacac 92 0 

921 cgatgctcacagaggagagttattactggtctggacaccag 960 

961 atcatggcctctccagttggattcagcgggcccgagttta 1000 

30 1001 cctttcctctctatggaactatgggaaacgccgctccaca 1040 



20 



25 
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1041 ACAACGTATCGTTGCTC AACTAGGTCAGGGTGTCTAC AGA 1080 



1081 ACCTTGTCTTCC ACCTTGlUcAGAAGACCCTTC AATATCG 1120 



1121 GTATCAACAACCAGCAACETTCCGTTCTTGACGGAAC AGA 1160 



1161 GTTCGCCTATGGAACCTCTjTCTAACTTGCCATCCGCTGTT 1200 



1201 TACAGAAAGAGCGGAACCGfTTGATTCCTTGGACGAAATCC 124 0 



12 41 C ACC AC AGAACAAC AATGTGCCACCCAGGCAAGGATTCTC 1280 



15 1281 CCACAGGTTGAGCCACGTGJTCCATGTTCCGTTCCGGATTC 1320 



1321 AGCAAC AGTTCCGTGAGCAfr C ATC AGAGCTCCTATGTTCT 13 60 



13 61 CTTGGATACACCGTAGTGCTGAGTTCAACAACATCATCGC 1400 



20 



14 01 ATCCGAT AGTATT ACTC AAATCCCTGC AGTGAAGGGAAAC 14 40 



25 



14 41 TTTCTCTTCAACGGTTCTGTCATTTCAGGACCAGGATTCA 14 80 



1481 CTGGTGG AGACCTCGTTAGACTC AAC AGC AGTGGAAATAA 1520 



1521 C ATTC AGAATAGAGGGTAT ATTGAAGTTCCAATTCACTTC 1560 



15 61 CCATCCACATCTACCAGAThTAGAGTTCGTGTGAGGTATG 1600 



30 1601 CTTCTGTGACCCCTATTCACCTCAACGTTAATTGGGGTAA 1640 
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22 41 C ACCAGGTATC AACTT AGA GGCT AC ATCGAAGAC AGCCAA 2280 
2281 GACCTTG AAATCTACTCGATCAGGTACAATGCC AAGC ACG 2320 
2321 AGACCGTGAATGTCCC AGGTACTGGTTCCCTCTGGCC ACT 23 60 

23 61 TTCTGCCCAATCTCCCATTpGGAAGTGTGGAGAGCCTAAC 2 4 00 
2401 AGATGCGCTCCAC ACCTTG'AGTGGAATCCTGACTTGGACT 24 4 0 

24 41 GCTCCTGCAGGGATGGCGAGAAGTGTGCCCACCATTCTCA 2 4 80 

24 81 TCACTTCTCCTTGGACATCGATGTGGGATGTACTGACCTG 2520 
2521 AATGAGGACCTCGGAGTCTGGGTCATCTTCAAGATCAAGA 2 560 

25 61 CCCAAGACGGACACGCAAGACTTGGCAACCTTGAGTTTCT 2 600 
2 601 CGAAGAGAAACCATTGGTCGGTGAAGCTCTCGCTCGTGTG 2 64 0 
2 641 AAGAGAGCAGAGAAGAAGT(SGAGGGACAAACGTGAGAAAC 2 680 
2 681 TCGAATGGGAAACTAACAt|gTTTACAAGGAGGCCAAAGA 27 20 
27 21 GTCCGTGGATGCTTTGTTCGTGAACTCCCAATATGATCAG 27 60 
27 61 TTGC AAGCCGAC ACC AAC A^ CGCC ATGATCC ACGCCGC AG 2800 
2801 ACAAACGTGTGC ACAGC AtJcGTGAGGCTTACTTGCCTGA 284 0 
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2841 GTTGTCCGTGATCCCTGGTCITGAACGCTGCCATCTTCGAG 2880 



2881 GAACTTGAGGGACGTATCT"'TACCGCATTCTCCTTGTACG 2 920 



2921 ATGCCAGAAACGTCATCAAC1AACGGTGACTTCAACAATGG 2960 



2961 
3001 



15 3081 
3121 



CCTCAGCTGCTGGAATGTGJAAGGTCATGTGGACGTGGAG 3000 



GAACAGAACAATCAGCGTTC CGTCCTGGTTGTGCCTGAGT 3040 



3041 GGGAAGCTGAAGTGTCCCAAGAGGTTAGAGTCTGTCCAGG 3080 



TAGAGGCTACATTCTCCGTGTGACCGCTTACAAGGAGGGA 3120 



TACGGTGAGGGTTGCGTGAQCATCCACGAGATCGAGAACA 3160 



3161 AC ACCG ACG AGCTT AAGTTC TCC AACTGCGTCGAGGAAGA 3200 
3201 AATCTATCCCAACAACACCGTTACTTGCAACGACTACACT 324 0 
32 41 GTGAATC AGGAAG AGTACGGAGGTGCCTAC ACTAGCCGTA 3280 



3CTTCCGTTCCTGCTGACTA 3320 



32 81 ACAGAGGTTACAACGAAGCT 



3321 TGCCTCCGTGTACGAGGAGA\ATCCTACACAGATGGCAGA 3360 



33 61 CGTGAGAACCCTTGCGAGTTCAACAGAGGTTACAGGGACT 34 00 



30 34 01 ACAC ACC ACTTCC AGTTGGC' ?ATGTTACC AAGGAGCTTGA 34 4 0 
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34 41 GTACTTTCCTGAGACCGAC;\AAGTGTGGATCGAGATCGGT 



34 81 GAAACCGAGGGAACCTTCATCGTGGACAGCGTGGAGCTTC 



3521 TCTTGATGGAGGAA 353 



■1. 



22. A structural gene 
10 insecticidal protein of B 



15 



20 



25 



30 



3480 
3520 



of Claim 13 which encodes an 
. t.t. having the sequence: 



1 ATGACTGC AG AC AACAACAC :CGAAGCCCTCG ACAGTTCT A 4 0 



4 1 CCACTAAGGATGTTATCCACBAAGGGTATCTCCGTTGTGGG 80 



81 AGACCTCTTGGGCGTGGTTGGATTTCCCTTCGGTGGAGCC 120 



121 CTCGTGAGCTTCTATACAAACTTTCTCAACACCATTTGGC 160 



:aaa< 



161 CAAGCGAGGACCCTTGGAAAGCATTCATGGAGCAAGTTGA 200 



201 AGCTCTTATGGATCAGAAGATTGCAGATTATGCCAAGAAC 2 4 0 



241 AAGGCTTTGGCAGAACTCCAGGGCCTTCAGAACAATGTGG 280 



2 81 AGGACTACGTGAGTGCATTGTCCAGCTGGCAGAAGAACCC 320 



321 TGTTAGCTCCAGAAATCCTC ACAGCCAAGGTAGGATCAGA 360 



3 61 GAGTTGTTCTCTCAAGCCGA&TCCCACTTCAGAAATTCCA 4 00 
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4 01 TGCCTAGCTTTGCTATCTCCGGTTACGAGGTTCTTTTCCT 



441 CACTACCTATGCTCAAGCTGCCAACACCCACTTGTTTCTC 



4 81 CTTAAGGACGCTC AAATCT AT G GAG AAGAGT GGGG AT AC G 



521 agaaagaggacattgctgaIgttctacaagcgtcaacttaa 



5 61 gctcacccaagagtacactgaccattgcgtgaaatggtat 



601 aacgttggtctcgataagctcagaggctcttcctacgagt 



641 cttgggtgaacttcaacagatacaggagagagatgacctt 



681 GACTGTGCTCGATCTTATC 



'CGC 



GCACTCTTTCCCTTGTACGAT 



7 21 GTGAGACTCTACCCAAAGGlAAGTGAAAACTGAGCTTACCA 



7 61 GAGACGTGCTCACTGACCCTATTGTCGGAGTCAACAACCT 



801 TAGGGGTTATGGAACTACCfTTCAGCAATATCGAAAACTAC 



841 ATTAGG AAACCAC ATCTCTITCGACTATCTTC ACAGAATTC 



881 aattccacacaaggtttcaKccaggatactatggtaacga 



921 CTCCTTCAACTATTGGTCC 



9 61 CCAAGCATTGGATCTAATG^CATCATCACATCTCCCTTCT 



IGTAACTATGTTTCCACCAGA 



# 
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1001 ATGGTAACAAGTCCAGTGi^ACCTGTGCAGAACCTTGAGTT 1040 



1041 C AACGGCGAGAAAGTCTAT AGAGCCGTCGC AAAC ACC AAT 1080 



jCAGTTTACTCAGGCGTCACAA 1120 



10 



1081 CTCGCTGTGTGGCCATCC 



1121 AGGTGGAGTTTAGTC AGT ?VT AAC G AT C AG AC C G AT G AG GC 1160 



1161 CAGCACCCAGACTTACGA2TCCAAACGTAACGTTGGCGCA 1200 



1201 GTCTCTTGGGATTCTATCGACCAATTGCCTCCAGAAACCA 12 4 0 



15 1241 
1281 



C AG AC G AAC C ATT GG AG A AGGGCTACAGCCACCAACTTAA 1280 



20 



25 



CTATGTG ATGTGCTTCTT GATGCAAGGTTCC AGAGGGACC 1320 



1321 ATTCC AGTGTTGACCTGG AC ACACAAGTCCGTGGACTTCT 13 60 



13 61 TC AAC ATGATCGATAGC2 AGAAGATC ACTC AACTTCCCTT 14 00 



14 01 GGTGAAAGCCTAC AAGCBGCAATCTGGTGCTTCCGTTGTC 144 0 



14 41 GCAGGTCCCAGATTCACTJGGAGGTG ACATCATCCAGTGCA 14 80 



14 81 CAGAGAACGGCAGCGCAGCTACTATCTACGTGACACCTGA 1520 



1521 TGTGTCTTACTCTCAGAAGTACAGGGCACGTATTCATTAC 15 60 



30 15 61 GCATCTACC AGCC AGATC ACCTTC AC ACTCAGCTTGGATG 1600 
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1601 GAGCACCCTTCAACCAGTATTACTTTGACAAGACCATCAA 1640 



1641 CAAAGGTGACACTCTCACATACAATAGCTTCAACTTGGCA 1680 



1681 AGTTTCAGC ACACC ATTTC JAACTCTCAGGCAACAATCTTC 1720 



17 21 AGATCGGCGTCACCGGTCTCAGCGCCGGAGACAAAGTCTA 17 60 



17 61 C ATCG AC AAGATTGAGTTC ATCCCAGTGAAC 17 91 



23. A structural gen 
insecticidal protein of 
sequence: 



s of Claim 13 which encodes an 
B.t. entomocidus having the 



1 ATGGAGGAGAACAACCAAAACCAATGCATTCCATACAACT 4 0 



4 1 GCTTGAGTAACCC AGAAGAGGTATTGCTTGATGGAGAACG 8 0 



8 1 C ATTTC AACCGGTAACTCT 



rCCATCGACATCTCCTTGTCC 120 



121 TTGGTCCAGTTTCTGGTCA 



CAACTTCGTGCCAGGTGGTG 1 60 



161 GGTTCCTTGTCGG ACT AAT TGACTTCGTCTGGGGTATCGT 200 



201 TGGTCCATCTCAATGGGATC 5CATTCCTGGTGCAAATTGAG 2 40 



2 41 C AGTTG ATC AACG AGAGGA1 'CGCTG AGTTCGCC AGGAACG 280 



2 81 CTGCCATCGCTAACTTGGAf GGATTGGGCAATAACTTCAA 320 
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321 CATCTATGTGGAGGCCTTCAA AGAGTGGGAAGAGGACCCT 360 



3 61 AACAACCCAGAGACCCGCACTAGGGTGATCGACAGATTCA 400 



4 01 GAATCTTGGACGGCCTCTTGG AGAGAGATATCCCATCCTT 44 0 



4 41 CAGAATCTCTGGCTTCGAAG1 TCCTCTCTTGTCCGTGTAC 480 



4 81 GCTCAAGCAGCTAATCTTC AC CTCGCTATCCTTCGAGACA 520 



521 GTGTC ATCTTTGGGGAAAGGT GGGGATTGACCACTATCAA 5 60 



15 5 61 CGTCAATGAGAATTACAACAG ACTTATCAGGCACATTGAC 600 



10 



20 



25 



601 GAGTACGCCGACC ACTGTGCI 



CACCTACAACCGTGGCT 64 0 



641 TGAACAATCTCCCTAAGTCTAjCTTATCAAGATTGGATTAC 680 



681 CTACAAC AGGTTG AGGAGAGACTTGACCCTC ACAGTTTTG 720 



7 21 GACATTGCAGCTTTCTTCCCGAACTATGACAACAGGAGAT 7 60 



7 61 ACCCTATCC AACC AGTGGGTCAACTT ACCAGAGAAGTCTA 800 



801 TACTGACCC ACTT ATCAACTTCAACCCTCAGTTGCAAAGT 840 



841 GTCGCCCAACTTCCCACATTCAACGTCATGGAGTCCAGCC 880 



30 881 GTATCAGGAACCCACACTTGTrTGACATCTTGAACAACCT 920 
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921 TACTATCTTCACCGATTGGTTCAGCGTTGGGCGTAACTTC 



961 TATTGGGGTGGACACAGGGTCATCTCCTCTCTTATTGGAG 



1001 GTGGGAACATTACCTCTCCTATCTATGGACGTGAGGCAAA 1040 



10 



1041 CCAGGAGCCACCACGTAGTTfTCACCTTCAACGGTCCAGTC 



1081 TTCAGAACCTTGTCTAACCC TACCTTGAGATTGCTCC AGC 



20 



25 



960 
1000 



1080 
1120 



1121 AACCTTGGCCAGCTCCACCTITCAACCTTAGAGGTGTTGA 1160 



15 1161 GGGCGTTGAGTTCTCTACTCCTACCAACTCCTTCACTTAC 1200 
1201 AGAGGTAGAGGAACCGTTG AITTCCTTGACCG AACTCCC AC 1240 



ZCCAGGGAAGGCTACTCCCA 1280 



12 41 C AGAGGAC AAT AGCGTGCC A 



1281 C AGGTTGTGCCACGCAACCT rCGTGCAGCGTTCCGGAACT 1320 



1321 CCATTCCTCACTACAGGAGT rGTGTTCTCATGGACTGATC 1360 



13 61 GT AGTGCTACTCTC ACTAATACCATTGATCCCGAGAGGAT 14 00 



14 01 C AATCAAATCCCATTGGTC AAGGGTTTCCGTGTGTGGGGA 14 40 



14 41 GGAACTTCTGTCATCACAGGACCAGGCTTCACAGGAGGTG 14 80 



30 14 81 ATATTCTTAGAAGAAACACT^TTGGCGACTTTGTGAGCCT 1520 
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1521 CCAAGTTAACATCAACTCTCCAATTACTCAAAGATATCGT 15 60 



15 61 CTCAGGTTTCGTTACGCATCTTCCCGTGACGCTAGAGTCA 1600 



1601 TCGTGCTCACCGGAGCAGCd'TCTACCGGTGTCGGTGGACA 1640 



10 



1641 AGTCTCCGTGAAC ATGCC AC ITCCAG AAGACTATGGAG ATC 



1681 GGCGAGAACTTGACATCCAC GACCTTCAGATACACCGACT 



17 21 TCTCTAACCCTTTCAGTTTC CGTGCCAACCCTGACATCAT 17 60 



15 17 61 TGGCATTAGCGAACAACCKTCTTTGGAGCTGGTAGCATC 1800 
1801 TCATCTGGCGAATTGTACA1 T G^C AAG AT T GAG AT C AT TC 184 0 



20 



1841 TTGCCGACGCTACCTTCGAG GCTGAGTCTGACCTTGAGAG 



1881 AGCCCAGAAGGCTGTGAACGCCCTCTTTACCTCCTCTAAT 



25 



1961 ACCAAGTGTCCAACTTGGTCGACTGCCTTAGCGATGAGTT 



2001 CTGCCTCGACGAGAAGCGTG kACTCTCCGAGAAAGTTAAA 



2041 C ACGCCAAGCGTCTCAGCGA 



30 2081 ACCCC AACTTCAG AGGC ATC VAC AGGCAGCC AG ACCGTGG 2120 



1680 
1720 



1880 
1920 



1921 C AGATTGGCTTGAAAACTG ACGTT ACTGACT ATC AC ATTG 1960 



2000 
2040 



ZGAGAGGAATCTCTTGC AAG 2080 




-156- 



38-21 (10515) A 



2121 TTGGAGAGGAAGC ACCGAC AT 



2161 G ATGTGTTCAAGGAGAACTAC 



2201 TGGACGAGTGCTACCCTACCT kCTTGTACCAGAAGATCGA 2240 



lACCATCCAAGGAGGCGAC 2 1 60 



ITC ACCCTCCCAGGAACTG 2200 



10 



2241 TGAGTCCAAACTCAAAGCCTA 



2281 GGCTACATCGAAGACAGCC AA 



2321 TCAGGTACAATGCCAAGCACG kGATCGTGAATGTCCCAGG 23 60 



15 23 61 TACTGGTTCCCTCTGGCCACTrTCTGCCCAAATGCCCATT 24 00 



24 01 GGGAAGTGTGGAGAGCCTAAC 



20 



: ACC AGGTATGAACTT AGA 2280 



JACCTTGAAATCTACCTCA 2320 



TGCGCTCCACACCTTG 24 40 



jCTCCTGCAGGGATGGCGA 2 4 80 



24 41 AGTGGAATCCTGACTTGG ACT- 



24 81 G AAGTGTGCCCACC ATTCTC A rCACTTCACCTTGGAC ATC 2 520 



2521 G ATGTGGGATGTACTGACCTG. \ATGAGGACCTCGGAGTCT 25 60 



25 61 GGGTCATCTTCAAGATCAAGAGCCAAGACGGACACGCAAG 2 600 



2 601 ACTTGGC AACCTTGAGTTTCTCGAAGAGAAACC ATTGCTC 2 64 0 



2 641 GGTGAAGCTCTCGCTCGTGTGAAGAGAGC AG AGAAGAAGT 2 680 



30 2 681 GGAGGGACAAACGTGAGAAAC^CCAACTCGAGACTAACAT 2720 



25 
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2721 CGTTTAC AAGGAGGCCAAAG2 iGTCCGTGGATGCTTTGTTC 



27 61 GTGAACTCCCAATATGATAGGTTGCAAGTGGACACCAACA 



10 



15 2961 
3001 



GAACGGTGACTTCAACAATGGCCTCTTGTGCTGGAATGTG 



AAAGGTCATGTGGACGTGGAGGAACAGAACAATCACCGTT 



20 



25 



2760 
2800 



2801 TCGCCATGATCCACGCTGC AGACAAACGTGTGCACAGGAT 2840 



2841 TCGTGAGGCTTACTTGCCTGAGTTGTCCGTGATCCCTGGT 2880 



2881 GTGAACGCTGCCATCTTCGASGAACTTGAGGGACGTATCT 2 920 



2 921 TTACCGCATACTCCTTGTACCSATGCCAGAAACGTCATCAA 2 960 



3000 
3040 



3041 CCGTCCTGGTTATCCCTGAGTGGGAAGCTGAAGTGTCCCA 3080 



3081 AGAGGTT AGAGTCTGTCC AGCBTAGAGGCTAC ATTCTCCGT 3120 



3121 GTGACCGCTTACAAGGAGGGATACGGTGAGGGTTGCGTGA 3160 



3161 CCATCCACGAGATCGAGGACAACACCGACGAGCTTAAGTT 3200 



3201 CTCCAACTGCGTCGAGGAAGAAGTCTATCCCAACAACACC 3240 



32 41 GTTACTTGC AAC AACTAC AC*: "GGG ACCCAGG AAGAGT ACG 3280 



30 3281 AAGGTACCTACACTAGCCGTJACCAAGGTTACGACGAAGC 3320 




-158- 



38-21 (10515) A 



CGTTCCTGCTGACTATGCCTCC 3360 



10 



34 41 ACTTCCAGCAGGCTATGTTACCAAGGACCTTGAGTACTTT 



34 81 CCTGAGACCGAC AAAGTG TGGATCG AG ATCGGTGAAACCG 



3321 TTACGGAAACAATCCTTC 



33 61 GTGTACGAGGAGAAATCCIACACAGATGGCAGACGTGAGA 3400 



3401 ACCCTTGCGAGTCCAACA3AGGTTACGGTGACTACACACC 3440 



3480 
3520 



3521 AGGGAACCTTCATCGTGG ^CAGCGTGGAGCTTCTCTTGAT 3560 



15 3561 GGAGGAA 3567. 



24. A structural ge 
P2 insecticidal protein 



e of Claim 13 which encodes a 
having the sequence: 



20 



25 



8 1 CGAACACAAGAGCCTCGA 



121 G AATGGAAACGTACTGAC 



30 



1 ATGGACAACAACGTCTTG AACTCTGGTAGAACAACCATCT 4 0 



4 1 GCGACGC ATAC AACGTCG TGGCTC ACGATCCATTCAGCTT 8 0 



: ACTATTC AGAAGGAGTGGATG 120 



ZACTCTCTCTACGTCGCACCTG 1 60 



161 TGGTTGGAACAGTGTCCA ^CTTCCTTCTCAAGAAGGTCGG 200 



201 CTCTCTC ATCGGAAAACGTATCTTGTCCGAACTCTGGGGT 24 0 
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10 



20 



25 



241 ATCATCTTTCCATCTGGG' ?CCACT AATCTC ATGC AAGACA 280 



281 TCTTGAGGGAGACCGAAC AGTTTCTCAACC AGCGTCTCAA 320 



321 CACTGATACCTTGGCTAGAGTCAACGCTGAGTTGATCGGT 3 60 



361 CTCC AAGC AAAC ATTCGTC JAGTTC AACC AGC AAGTGGAC A 4 00 



4 01 ACTTCTTGAATCCAACTCAGAATCCTGTGCCTCTTTCCAT 4 4 0 



4 41 CACTTCTTCCGTGAACAC*! ' 



15 481 AGATTGCCTCAGTTTCAGATTCAAGGCTACCAGTTGCTCC 520 



521 TTCTTCCACTCTTTGCTCAGGCTGCCAACATGCACTTGTC 5 60 



ATGCAGCAACTCTTCCTCAAC 4 80 



5 61 CTTCATACGTGACGTGATQCTCAACGCTGACGAATGGGGA 600 



601 ATCTCTGCAGCCACTCTT7 GGAC ATAC AGAGACTACTTGA 64 0 



641 GGAACTAC ACTCGTG ATT ACTCC AACT ATTGCATC AAC AC 680 



681 TTATCAGACTGCCTTTCGT 



GGACTCAATACTAGGCTTCAC 7 20 



721 GACATGCTTGAGTTCAGGACCTACATGTTCCTTAACGTGT 7 60 



7 61 TTG AGT ACGTC AGC ATTTGbAGTCTCTTCAAGTACC AGAG 800 



30 801 CTTGATGGTGTCCTCTGGAGCCAATCTCTACGCCTCTGGC 840 
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841 AGTGGACCACAGCAAACTCAGAGCTTCACAGCTCAGAACT 880 



881 GGCCATTCTTGTATAGC TTGTTCC AAGTCAACTCCAACTA 920 



CTGGGACCAGACTCTCCATAACC 960 



10 



1041 C AGCTCTGGATTGATTG 



1121 TTGTGAGGTCCTGGC1 



921 CATTCTCAGTGGTATCT 



961 TTTCCC AACATTGGTGG &CTTCCAGGCTCCACTACAACCC 1000 



1001 ATAGCCTTAACTCTGCC \GAGTGAACTAC AGTGGAGGTGT 104 0 



TGC AACT AACTTG AACC ACAAC 1080 



15 1081 TTCAATTGCTCCACCGTCTTGCCACCTCTGAGCACACCGT 1120 




GACAGCGGTACTGATCGCGAAGG 1160 



20 



1161 AGTTGCTACCTCT ACAAACTGGC AAACCGAGTCCTTCCAA 1200 



1201 ACCACTCTTAGCCTTCGGTGTGGAGCTTTCTCTGCACGTG 1240 



1241 GG AATTC AAACT ACTTTC :C AGACT ACTTC ATTAGGAAC AT 1280 



25 



1281 CTCTGGTGTTCCTCTCGTC ATCAGGAATGAAGACCTCACC 



1321 CGTCCACTTCATTACAAGCAGATTAGGAACATCGAGTCTC 



1320 
1360 



1361 C ATCCGGTACTCC AGGAG GTGCAAGAGCTTACCTCGTGTC 14 00 



30 1401 TGTCCATAACAGGAAGAACAACATCTACGCTGCCAACGAG 1440 
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1441 AATGGCACCATGATTCACCTTGCACCAGAAGATTAC ACTG 1480 



1481 GATTCACCATCTCTCCAJATCCATGCTACCCAAGTGAACAA 1520 



1521 TCAGACACGCACCTTCA TCTCCGAAAAGTTCGGAAATCAA 15 60 



1561 GGTGACTCCTTGAGGTT 



10 



1601 GGTACACTTTGAGAGGC\ATGGAAACAGCTACAACCTTTA 1640 



20 



GAGCAATCCAAC ACTACCGCTA 1600 



1641 CTTGAGAGTTAGCTCCATTGGTAACTCCACCATCCGTGTT 1680 

ft 

15 1681 ACCATCAACGGACGTGT':TACACAGTCTCTAATGTGAACA 1720 



1721 CTAC AACGAACAATGATCSGCGTTAACGACAACGGAGCC AG 17 60 



.^TGGCAACATCGTGGCCTCTGAC 1800 



25 



17 61 ATTCAGCGACATC AACA' 



1801 AACACTAACGTTACTTTQGACATC AATGTG ACCCTC AATT 184 0 



1841 CTGGAACTCC ATTTGATQTCATGAACATC ATGTTTGTGCC 1880 



1881 AACTAACCTCCCTCCAT1 GTACTAA 1905 



25. A plant transf 
plant gene containing a 



ormation vector comprising a 
structural gene of Claim 13 . 



30 
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26. A structural gene sequence of Claim 13 
encoding . a fusion protein comprising the N-terminal 
610 amino acids of B.t.k. HD-1 and the C-terminal 567 
amino acids of B.t.Jf- HD-73, said gene having the 
sequence : 

i atggacaacaacccaaAcatcaacgaatgcattccataca 4 0 



10 



4 1 ACTGCTTGAGTAACCCAGAAGTTGAAGTACTTGGTGG AG A 8 0 



15 



8 i acgcattgaaaccggttUc actccc ATCGAC ATCTCCTTG 120 



121 TCCTTGACACAGTTTCTlGCTCAGCGAGTTCGTGCCAGGTG 160 



161 CTGGGTTCGTTCTCGGACTAGTTGACATCATCTGGGGTAT 200 



20 



25 



201 CTTTGGTCCATCTCAATGGGATGCATTCCTGGTGCAAATT 2 4 0 



2 41 GAGCAGTTGATCAACCAGAGGATCGAAGAGTTCGCCAGGA 280 



2 81 ACCAGGCCATCTCTAGGTTGGAAGGATTGAGCAATCTCTA 320 



321 C C AAAT C TAT G C AG AG AG CTTCAGAGAGTGGGAAGCCGAT 360 



3 61 CCTACTAACCCAGCTCTCCGCGAGGAAATGCGTATTCAAT 4 00 



4 01 TCAACGACATGAACAGCG 



ZCTTGACCACAGCTATCCCATT 4 4 0 



M 



30 
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441 GTTCGCAGTCCAGAACTACCiiAGTTCCTCTCTTGTCCGTG 480 



4 81 TACGTTC AAGCAGCTAATCT: 'CACCTCAGCGTGCTTCGAG 520 



521 ACGTT AGCGTGTTTGGGCAAi iGGTGGGGATTCGATGCTGC 5 60 



5 61 AACCATCAATAGCCGTTACAACGACCTTACTAGGCTGATT 600 



601 GGAAACT AC ACCG ACC ACGCTGTTCGTTGGT AC AAC ACTG 64 0 



641 GCTTGGAGCGTGTCTGGGGTQCTGATTCTAGAGATTGGAT 680 



15 681 TAGATACAACCAGTTCAGGAQAGAATTGACCCTCACAGTT 720. 



GAACTATGACTCCAGAA 7 60 



10 



20 



25 



7 21 TTGGACATTGTGTCTCTCTTC 




7 61 CCTACCCTATCCGTACAGTG1 CCCAACTTACCAGAGAAAT 800 



801 CTATACTAACCCAGTTCTTG3 GAACTTCGACGGTAGCTTC 84 0 



841 CGTGGTTCTGCCC AAGGTATQGAAGGCTCCATCAGGAGCC 880 



881 CACACTTGATGGACATCTTGAACAGCATAACTATCTACAC 



921 CGATGCTCACAGAGGAGAGTAITACTGGTCTGGACACCAG 



961 ATCATGGCCTCTCCAGTTGGArTCAGCGGGCCCGAGTTTA 1000 



30 1001 CCTTTCCTCTCTATGGAACTA TGGGAAACGCCGCTCCACA 1040 



920 
960 
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1641 TCAGGGTAACTTCTCCGCAA.CCATGTCAAGCGGCAGCAAC 1680 



1681 TTGC AATCCGGCAGCTTCAQAACCGTCGGTTTCACTACTC 1720 



1721 CTTTCAACTTCTCTAACGGATCAAGCGTTTTCACCCTTAG 17 60 



10 



17 61 CGCTCATGTGTTCAATTCTGGCAATGAAGTGTACATTGAC 



1801 CGTATTGAGTTTGTGCCTGC CGAAGTTACCCTCGAGGCTG 



1841 AGTACAACCTTGAGAGAGCC 



15 1881 CTTTACCTCCACCAATCAGC 



CAGAAGGCTGTGAACGCCCT 1880 



TTGGCTTGAAAACTAACGTT 1920 



20 



2001 CTCCGAGAAAGTT AAAC ACG 



25 



2041 AGGAATCTCTTGC AAGACTC C AACTTC AAAG AC ATC AAC A 2080 



2081 GGCAGCC AGAACGTGGTTGGGGTGGAAGCACCGGGATCAC 2120 



2121 CATCCAAGGAGGCGACGATG TGTTCAAGGAGAACTACGTC 2160 



2161 ACCCTCTCCGGAACTTTCGACGAGTGCTACCCTACCTACT 2200 



30 2201 TGTACCAGAAGATCGATGAG TCCAAACTCAAAGCCTTCAC 2240 



1800 
1840 



1921 ACTGACTATCACATTGACCAAGTGTCCAACTTGGTCACCT 1960 



1961 ACCTTAGCGATGAGTTCTGQCTCGACGAGAAGCGTGAACT ,2000 



CCAAGCGTCTCAGCGACGAG 2040 
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22 41 CAGGTATCAACTTAGAGGC rACATCGAAGACAGCCAAGAC 2280 



2281 CTTGAAATCTACTCGATCA 



3GTACAATGCCAAGCACGAGA 2320 



2321 CCGTGAATGTCCCAGGTAC TGGTTCCCTCTGGCCACTTTC 2360 



10 



23 61 TGCCCAATCTCCCATTGGGAAGTGTGGAGAGCCTAACAGA 



24 01 TGCGCTCCACACCTTGAGTGGAATCCTGACTTGGACTGCT 



24 41 CCTGCAGGGATGGCGAGAAj 



15 24 81 CTTCTCCTTGGACATCGATGTGGGATGTACTGACCTGAAT 2520 



2521 GAGGACCTCGGAGTCTGGG 



20 



2400 
2440 




GTGCCCACCATTCTCATCA 2480 



"CATCTTCAAGATCAAGACCC 2560 



TGGC AACCTTGAGTTTCTCGA 2 600 



25 61 AAG ACGG AC ACGC AAGACT 



2601 AGAGAAACCATTGGTCGGTGAAGCTCTCGCTCGTGTGAAG 2640 



2 641 AGAGCAGAGAAGAAGTGGAGGGACAAACGTGAGAAACTCG 2680 



25 



2681 AATGGGAAACTAACATCGTT TAC AAGGAGGCCAAAGAGTC 



2721 CGTGGATGCTTTGTTCGTG^jACTCCCAATATGATCAGTTG 



2720 
2760 



27 61 CAAGCCGACACCAACATCGCCATGATCCACGCCGCAGACA 2800 



30 2801 AACGTGTGCACAGCATTCGT 



SAGGCTTACTTGCCTGAGTT 284 0 
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2841 GTCCGTG ATCCCTGGTG TG AACGCTGCC ATCTTCGAGGAA 2880 

2881 CTTGAGGGACGTATCTTTACCGCATTCTCCTTGTACGATG 2 920 

2921 CCAGAAACGTCATCAAGAACGGTGACTTCAACAATGGCCT 2 960 

2 961 C AGCTGCTGGAATGTGAAAGGTC ATGTGGACGTGG AGG AA 3000 

3001 C AGAACAATCAGCGTTCGGTCCTGGTTGTGCCTGAGTGGG 304 0 

3041 AAGCTGAAGTGTCCCAAOAGGTTAGAGTCTGTCCAGGTAG 3080 

3081 AGGCTAC ATTCTCCGTG^GACCGCTTACAAGGAGGGATAC 3120 

3121 GGTGAGGGTTGCGTGACqATCC ACGAGATCGAGAAC AAC A 3160 

3161 CCG ACGAGCTTAAGTTC1|CCAACTGCGTCGAGGAAGAAAT 3200 

3201 CTATCCCAACAACACCGTjTACTTGCAACGACTACACTGTG 32 4 0 

32 41 AATC AGG AAG AGT ACGG AGGTGCCT AC ACTAGCCGT AAC A 3280 

3281 GAGGTTACAACGAAGCTCi 3TTCCGTTCCTGCTGACTATGC 3320 

3321 CTCCGTGTACGAGGAGAAi tt'CCT AC AC AGATGGC AGACGT 33 60 

3361 G AGAACCCTTGCG AGTTC2 lAC AG AGGTTAC AGGGACT AC A 34 00 

34 01 C ACCACTTCC AGTTGGCTJ /TGTTACCAAGGAGCTTGAGTA 34 4 0 
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34 41 CTTTCCTGAGACCGACAj^AGTGTGGATCGAGATCGGTGAA 3480 
5 34 81 ACCGAGGGAACCTTCATC :GTGGACAGCGTGG AGCTTCTCT 3520 



3521 TGATGGAGGAA 3531 

27 . A method of Cla 
10 of sequences comprising 

or G+C bases. 

28. A structural 



iim 4 further comprising removal 
more than five consecutive A+T 



gene sequence of Claim 13 
comprising a majority o£ plant preferred codons . 

29. A structural geipe encoding the coat protein of 



15 potato leaf roll virus, 



said gene having the sequence: 



1 ATGAGTACTGTCGTGGTT AAGGGAAACGTGAACGGTGGTG 4 0 



4 1 TTCAACAACCTAGAAGGAGAAGAAGGCAATCCCTTCGTAG 8 0 



20 



8 1 GAGAGCTAACAGAGTTCA 



3CCAGTGGTTATGGTCACTGCT 120 



121 CCTGGGC AACC AAG AAGG AGAAGAAGGAGAAGAGGAGGTA 160 



161 ATCGC AGATC AAG AAGAACTGGAGTTCCC AGAGG AAGAGG 200 



25 



201 TTCAAGCGAGACATTCGTGTTTAC AAAGGACAACCTCGTG 2 4 0 
241 GGCAACTCCCAAGGAAGT"] TCACCTTCGGACCAAGTGTTT 280 
30 281 CAGACTGTCCAGCATTCAA^GATGGAATACTCAAGGCTTA 320 
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321 C C ATGAGTACAAG ATC AC AAGT AT CTTGCTTC AGTTCGTC 360 
5 361 AGCGAGGCCTCTTCCACCTOTCCAGGCTCCATCGCTTATG 400 



401 AGTTAGATCCACATTGCAAAGTTTCATCCCTCCAGTCCTA 440 



10 



20 



25 



441 CGTCAACAAGTTCCAAATCACAAAGGGTGGTGCTAAGACC 480 



481 
521 



TATCAAGCTCGTATGATCAACGGAGTTGAATGGCACGATT 



c 



CTTCTGAGGATCAGTGCAG^lATCCTTTGGAAAGGAAATGG 5 60 



25 561 AAAGTCTTCAGATCCAGCTGGATCTTTCAGAGTTACCATC 600 



601 AGAGTTGCTCTTCAAAACCQAAAG 624 



30. A chimeric plan 
structural coding sequen 
protein of Bacillus th 
coding sequence being mod 
putative polyadenylat 
structural coding sequenc 

31. A chimeric plant 
polyadenylat ion signals 
consisting of AATAAA, 
ATACTA, ATAAAA, - ATGAAA 
AAAATA, ATTAAA, AATTAA, 



30 



520 



t gene which comprises a 
e encoding an insecticidal 
Oirlnglensis , said structural 
fied to reduce the number of 
n signals within said 



io 



gene of Claim 30 in which the 
re selected from the group 
AATMT , AACCAA , AT AT AA , AATCAA, 
AAGCAT , ATTAAT , ATACAT, 
AAtTACA and CAT AAA . 
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10 



15 



32. A chimeric plant gene of Claim 31 in which 
said structural coding sequence is further modified to 
reduce the number of ATTTA sequences within said 
structural coding sequence. 

33. A chimeric plan: gene of Claim 32 in which 
said structural coding sequence is substantially 
devoid of polyadenylation signals and ATTTA sequences. 

34. A transformed plant cell containing a gene of 
Claim 33. 

35. A transformed plant cell of Claim 34 selected 



from the group consisting 



oilseed rape, flax, tonato, sugarbeet,- sunflower, 



potato, tobacco, maize, r 

36. A plant comprisir 
Claim 34 . 

37. A plant of Clai 
cells of Claim 35 . 

38. A seed produced b 



of soybean, cotton, alfalfa, 



ce and wheat . 

g transformed plant cells of 
n 36 which comprises plant 
y a plant of Claim 36. 



